Aim: To examine the choices Canadian family medicine residents make for oral anticoagulation (OAC) for patients with nonvalvular atrial fibrillation (AF). Background: AF increases the risk of strokes. An important consideration in AF management is risk stratification for stroke and prescription of appropriate OAC. Family physicians provide the vast majority of OAC prescriptions. Methods: We administered a survey to residents in multiple Canadian family medicine training programmes. Questions explored the experiences and attitudes towards risk stratification and choices of OAC when presented with standardized clinical scenarios. In each scenario, a novel oral anticoagulant (NOAC) would be the preferred treatment according to the contemporary Canadian and European guidelines. Findings: A total of 247 residents participated in the survey. Most used the congestive heart failure, hypertension, age ≥ 75, diabetes mellitus, stroke or TIA (2 points) (81%) and congestive heart failure, hypertension, age ≥ 75 (2 points) or age 65-74 (1 point), diabetes mellitus, stroke or TIA, vascular disease including peripheral arterial disease, myocardial infarction, or aortic plaque, sex (female) (67%) risk stratification schemes while the preferred bleeding risk stratification scheme was hypertension, abnormal liver or renal function, stroke, bleeding, labile international normalized ratio, elderly (age ≥ 65), drugs or alcohol (84%). In the clinical scenarios, residents generally preferred warfarin in favour of NOACs, independent of training level. Residents ranked the risk of adverse events and the cost to the patient as their most and least important consideration when prescribing OAC, respectively. Therefore in patients with nonvalvular AF, Canadian family medicine residents prefer warfarin in comparison with NOACs despite the latest Canadian and European guideline recommendations. This knowledge gap may be enhanced by multiple factors, including a sometimes magnified fear of adverse events and a rapidly changing landscape in stroke prophylaxis.
Introduction
Atrial fibrillation (AF) is the most common cardiac arrhythmia, with an estimated lifetime risk of one in four and is an important risk factor for ischaemic stroke (Go et al., 2001; Albers et al., 2004; Andrade et al., 2014) . A cornerstone of AF management is clinical risk stratification for stroke and bleeding along with subsequent prescription of appropriate oral anticoagulation (OAC). Family physicians provide~85% of all OAC prescriptions and the ongoing therapeutic relationship they share with patients is ideal for delivering a patient-centred approach to balancing the risks and benefits associated with OAC (King et al., 2002; Weitz et al., 2015) .
Warfarin, a vitamin K antagonist (VKA), is effective in preventing strokes with a relative risk reduction of 64% (Hart et al., 2007) . However, warfarin has many food and drug interactions (Wells et al., 1994) , is associated with adverse effects leading to hospitalization (Pirmohamed et al., 2004) , requires frequent laboratory monitoring and may be outside of therapeutic range up to 72% of the time (Jones et al., 2005) . The novel or non-VKA oral anticoagulants (NOAC) were developed to address warfarin's shortcomings. The direct thrombin inhibitor dabigatran (Connolly et al., 2009 ) and factor Xa inhibitors rivaroxaban and apixaban (Granger et al., 2011; Patel et al., 2011) are currently approved for use in Canada and Europe. The NOACs have rapid onsets and offsets of action, predictable pharmacologic profiles and few food and drug interactions. Compared with warfarin, they have similar efficacy for stroke prophylaxis and a superior safety profile for bleeding risks. One commonly cited reason for an improved NOAC bleeding risk is its reduced risk of intracranial bleeds. However, when the three NOACs are grouped together, the number of patients needed to be treated (NNT) for one patient to suffer an intracranial bleed is between 190 and 469 when compared with warfarin (Gómez-Outes et al., 2013) . In addition, these agents are renally cleared, have been shown in some cases to increase gastrointestinal (GI) bleeding (Connolly et al., 2009; Patel et al., 2011) and only dabigatran currently has an approved antidote (Enriquez et al., 2015) . NOACs also tend to be more expensive, even when one accounts for the costs of routine monitoring that accompany warfarin. For instance, in the Netherlands, the cost of apixaban over the lifetime of a hypothetical patient (€3870) is~10 times that of warfarin (€365), so that even when accounting for thromboembolic and bleeding complications and costs for routine care and monitoring, apixaban ultimately costs about €1852 more (Stevanović et al., 2014) . The latest Canadian Cardiovascular Society (CCS) guidelines recommend OAC use in patients with nonvalvular AF aged ⩾65, with a preference for the use of NOACs over warfarin in most cases (Verma et al., 2014) . This recommendation is also consistent with the most recent 2012 guidelines from the European Society of Cardiology (Camm et al., 2012) .
For trainees, this evolving landscape can prove to be difficult. We have recently shown that across various specialties, Canadian residents' choices of OAC for nonvalvular AF differ from the most recent CCS guidelines (Oqab et al., 2015) . The primary aim of this sub-study was to examine the choices of Canadian family medicine residents.
Methods
We used email to distribute a 16-question, webbased, cross-sectional survey of Canadian residency programmes using SurveyMonkey (SurveyMonkey Inc., San Mateo, CA, USA) (Oqab et al., 2015) . The questions pertained to resident demographics, assessment of stroke and bleeding risk, and choices of therapy in different clinical scenarios. The clinical scenarios involved the same patient: a 76-year-old male with a past medical history of congestive heart failure and hypertension (congestive heart failure, hypertension, age ≥ 75, diabetes mellitus, stroke or TIA (2 points) (CHADS 2 ) score of 3). We introduced a different comorbidity in each subsequent scenario: a GI bleed on acetylsalicylic acid (ASA) one year ago; an intracranial bleed one year previous; stable stage 3 chronic kidney disease (CKD, estimated glomerular filtration rate (eGFR) 30-59 mL/min/1.73 m 2 ); labile international normalized ratios (INRs) on warfarin; and GI bleeding while on an NOAC. The answer key choices were as follows: no anticoagulation, ASA, warfarin, dabigatran, rivaroxaban, apixaban and don't know. Respondents were permitted to select whichever agent(s) they would recommend to that patient. The study protocol was approved by the Research Ethics Board of Queen's University. See Appendix for the complete survey.
Statistics
We exported data collected from the SurveyMonkey system to Excel (Microsoft, Redmond, WA, USA), then imported this into IBM SPSS Family medicine residents and AF anticoagulation 473 (version 22.0 for Windows, Armonk, NY, USA) for statistical analysis. We analysed the cumulative descriptive data (frequencies and percentages) for all family medicine residents across the different institutions.
Results
Residents from different universities participated in the survey. There were 247 total respondents (University of Ottawa, n = 42; Queen's University, n = 43; University of Toronto, n = 107; and University of Manitoba, n = 55). The residents were either at a postgraduate year (PGY)-1 or PGY-2 level. The overall response rate was 32%. The results of this survey are accurate at the 95% confidence level ±3 percentage points.
Experience with OAC
When residents were asked how many patients they had started on OAC in the last three months, most chose one to five (66%), followed by zero (29%), six to ten (5%) and ⩾ 11 (0.7%).
When asked about how comfortable residents felt starting OAC, the majority (51%) felt somewhat comfortable, 21% felt somewhat uncomfortable, 18% felt neutral, 7% felt very comfortable and 3% felt very uncomfortable.
Clinical stroke risk stratification and bleeding risk assessment
When asked what tools residents used when deciding on stroke prophylaxis, CHADS 2 and congestive heart failure, hypertension, age ≥ 75 (2 points) or age 65-74 (1 point), diabetes mellitus, stroke or TIA, vascular disease including peripheral arterial disease, myocardial infarction, or aortic plaque, sex (female) were chosen by 81 and 67%, respectively. Residents mostly chose the hypertension, abnormal liver or renal function, stroke, bleeding, labile international normalized ratio, elderly (age ≥ 65), drugs or alcohol score (84%) for bleeding risk assessment.
Clinical scenarios
Residents favoured warfarin over NOACs in an uncomplicated patient with a CHADS 2 score of 3, as well as when the scenario included a history of GI bleeding on ASA, intracranial haemorrhage or stage 3 CKD. A labile INR was the only situation where residents tended to favour NOACs. OAC = oral anticoagulant; NOAC = novel oral anticoagulant (includes dabigatran, rivaroxaban or apixaban); ASA = acetylsalicylic acid; CHF = congestive heart failure; HTN = hypertension; Hx GIB = low-risk gastrointestinal bleed on ASA one year ago; Hx ICH = low-risk intracranial haemorrhage one year ago; S3 CKD = stable stage 3 chronic kidney disease (estimated glomerular filtration rate 30-59 mL/min/1.73 m 2 ); INR = international normalized ratio; N/A = not applicable,. a Includes both low-dose and regular-dose options amongst the NOACs (dabigatran 110 mg or 150 mg po bid, rivaroxaban 15 mg or 20 mg po daily, apixaban 2.5 mg or 5 mg po bid). b Respondents only had low-dose options to choose from amongst the NOACs (dabigatran 110 mg po bid, rivaroxaban 15 mg po daily, apixaban 2.5 mg po bid).
In addition, a GI bleed while on an NOAC led 34% of residents to switch to warfarin, while 22% restarted the NOAC at the same dose, 18% lowered the NOAC dose and 11% switched to a different NOAC. Throughout the scenarios, up to a quarter of residents were unsure of their next step. Trends were consistent in both years of training (Figure 1 ). See Table 1 for a summary of resident antithrombotic choices in five clinical scenarios.
When asked to consider a situation where reversal agents were available for all of NOACs, 65% of residents indicated that they would no longer prescribe warfarin for the vast majority of their patients, while 16% were neutral and 19% disagreed.
When asked to rank what characteristics would be most (5 points) to least (1 point) important when considering OAC, on average, they ranked the risk of adverse events (4.2 points), the convenience to the patient (3.6 points), personal familiarity (3.4 points), the availability of a reversal agent (3.4) and then the cost to the patient (3.3 points).
Discussion
This study is, to the best of our knowledge, the first to explore the contemporary issue of family medicine resident attitudes and choices of OAC for patients with nonvalvular AF. Although the majority of residents chose to appropriately use OAC in our clinical scenarios (56-98%), the choices of OAC generally were not in keeping with the latest guideline recommendations. These findings are similar to other Canadian residents, including internal medicine, emergency medicine and adult cardiology trainees as well as to the overall prescribing practice of Canadian family physicians (Oqab et al., 2015; Weitz et al., 2015; McIntyre et al., 2016) .
Although we found that most family medicine residents prescribe OACs, many admitted their lack of comfort in doing so. In our clinical scenarios, an NOAC would be the preferred treatment according to the CCS guidelines. However, most residents tended to gravitate towards warfarin, regardless of training level. In our sample, almost 85% of residents considered warfarin in a new uncomplicated diagnosis of nonvalvular AF, while only about 13% chose to exclusively use an NOAC.
We found that most family medicine residents ranked the risk of adverse events as their top consideration when prescribing OAC. It has been shown that physicians may be more averse to bleeding while patients are more averse to stroke when making prophylaxis decisions in AF (Devereaux et al., 2001) . This underscores the importance of incorporating patient values and preferences in shared decision-making (Alonso-Coello et al., 2014) . In addition, residents may be placing an unjustified amount of weight on the risk of adverse bleeding events. Although studies and pharmaceutical industries emphasize a statistically significant preference for NOACs with respect to fatal and intracranial bleeding, when one considers baseline risks, absolute risk reductions and NNTs, such risks may be at times exaggerated and overvalued.
Over one-third of our surveyed residents chose warfarin in the setting of an intracranial bleed that occurred a year earlier and was deemed low risk to re-bleed. About 18% chose to use an NOAC exclusively and about 25% were uncertain of their next step. However, in the pivotal NOAC trials, rates of intracranial bleeding were significantly less frequent with NOACs compared with warfarin (NNT of 100 for dabigatran 110 mg and 117 for dabigatran 150 mg; NNT of 247 for rivaroxaban; NNT of 129 for apixaban) (Connolly et al., 2009; Granger et al., 2011; Patel et al., 2011) . Therefore there may be a significant knowledge gap, as the evidence is more compelling pertaining to intracranial bleeding. Two-thirds of residents favoured warfarin in the setting of a remote low-risk GI bleed, with no major preference towards apixaban, an agent shown to have a trend towards less GI bleeds in its randomized clinical trial (NNT of 628) (Granger et al., 2011) . In addition, when faced with a GI bleed while on an NOAC, 22% opted to continue the NOAC at the same dose, 11% switched to a different NOAC and 15% were uncertain of their next step. The literature for other types of bleeding, including GI bleeds, is more disparate and the residents' responses may reflect not only a knowledge gap, but a more confounded evidence base. In the pivotal NOAC trials, while the rates major or clinically relevant non-major bleeding were less frequent with apixaban (NNT of 34) (Granger et al., 2011) , the rates of GI bleeding were higher than warfarin with dabigatran 150 mg dose (NNT of 100) (Connolly et al., 2009) and rivaroxaban (NNT of 101) (Patel et al., 2011) . Overall, the shift in guideline recommendations is due to the current weight of evidence in favour of NOACs, with a favourable risk-benefit profile and statistically significant reductions in stroke, intracranial haemorrhage and mortality compared with warfarin (Ruff et al., 2014) . In addition, it would be clinically prudent to consider absolute risks and NNTs in the discussion of risks and benefits with patients during the shared decision-making process.
Residents still tended to favour warfarin (65%) over a low-dose NOAC exclusively (14%) in the setting of stable stage 3 CKD (eGFR 30-59 mL/ min/1.73 m 2 ). Although up to 80% of circulating dabigatran, 33% of rivaroxaban and 25% of apixaban are excreted renally (Gong and Kim, 2013) , society guidelines tend to prefer NOACs in this situation. For instance, CCS recommends that patients with moderate renal impairment (eGFR 30-50 mL/min/1.73 m 2 ) should receive NOACs with dose adjustment (Verma et al., 2014) .
When faced with a labile INR on warfarin, about one-third of residents opted to continue warfarin and provide education. Two-thirds were willing to switch to an NOAC exclusively with no major preference for one over the other. Overall, this proportion seems low in light of a significant advantage of NOACs in this regard. Given that quality of life is an important consideration for patients, and that up to 85% of patients want to actively participate in decisions regarding OAC (Palacio et al., 2015) , we wonder how extensively residents factored patients' values and preferences, despite ranking patient convenience as second-most important to their decision-making.
One widely perceived potential disadvantage of NOACs is the absence of an antidote or to rapidly reverse its anticoagulant effects. In fact, almost two-thirds of surveyed residents strongly or somewhat agreed that they would no longer prescribe warfarin for the vast majority of patients should antidotes become universally available. Idarucizumab was recently approved by the United States' Food and Drug Administration for the reversal of dabigatran (Pollack et al., 2015) and factor Xa reversal agents are currently undergoing investigation (Lu et al., 2013) . However, despite the accepted ability to reverse warfarin with prothrombin complex concentrates, mortality and morbidity rates following its use in intracranial haemorrhage remain high (Dowlatshahi et al., 2012) . Therefore one may argue that for any catastrophic or life-threatening bleed, the ability to reverse an anticoagulant's effects would be inconsequential as outcomes would be poor anyway, and basing the initial choice of therapy on the availability of an antidote is thus of low value.
Poor uptake of CCS AF guidelines by Canadian family medicine practitioners was previously documented after the 2012 CCS guidelines were released (Valentinis et al., 2014) . In addition, a contemporary analysis showed that warfarin still represents~80% of all OAC prescriptions written by family practitioners, and that the uptake in prescribing of the NOACs has been more gradual for family physicians as compared with cardiologists and neurologists . More initiatives aimed at knowledge translation (KT) may help to close the care gap through direct educational efforts (Modig et al., 2012) , KT framework that target patients, practice, interdisciplinary teams and local health systems (Haaland et al., 2009; Licskai et al., 2012) , practice outreach facilitation focused on quality improvement (Liddy et al., 2011) and evidence-based clinical decision support incorporated into electronic medical records (Koopman et al., 2011; McLaughlin et al., 2013) .
Limitations
Our study has limitations. Our sample size was small, with 247 respondents. However, this is a large number for resident-based surveys, has national representation and is accurate at the 95% confidence level ±3 percentage points. Moreover, the results were similar to those from trainees in other disciplines. As with any survey-based study, data are self-reported and may not be generalizable to what occurs in practice.
Conclusions
There is discordance between Canadian family medicine residents' attitudes and choices of OAC in nonvalvular AF and the most recent Canadian and European guidelines. Although the majority of residents appropriately chose to anticoagulate patients, there was a general hesitancy to prescribe an NOAC over warfarin, likely due to a sometimes amplified fear of adverse bleeding events and a knowledge gap in the setting of an evolving body of evidence. 5. You are a resident in a clinic seeing a 76 yearold gentleman who has atrial fibrillation with CHADS2 score of 3 (past medical history of congestive heart failure and hypertension) and is currently on warfarin. He has no history of prior bleeding events while on anticoagulation and has normal kidney function. You are having difficulty adjusting his dose of warfarin to keep him within the therapeutic range due to missed blood-work appointments. What do you recommend for your patient? (Choose all that apply) a) Continue warfarin and provide education to patient b) Switch patient to dabigatran c) Switch patient to rivaroxaban d) Switch patient to apixaban e) Stop all anticoagulation f) Don't know 6. Mr. Smith is 76 years old with atrial fibrillation and a CHADS2 score of 3 (past medical history of congestive heart failure and hypertension) who presents to the ER with an upper GI bleed while on a new oral anticoagulant. Gastroenterology treated him and deemed him a low re-bleed risk and recommended it is safe to resume anticoagulation if the risk of stroke is high. 
